The nineteenth century witnessed the introduction of the foundations of modern surgery-namely, anaesthesia and asepsis. Total joint replacement, one of the most successful operations of modern times, is generally considered a development of the twentieth century. Yet the first total joint replacement was performed in Berlin in 1890. The tuberculous knee joint of a 17 year old woman was replaced by a hinged ivory prosthesis (fig 1) . The surgeon was Themistocles Gluck (fig 2) , whose pioneering work was dismissed during his lifetime and remains largely unrecognised to this day.
The early days
Themistocles Gluck was born in Romania in 1853, the son of a famous German doctor who was the attending physician to the royal family. In 1873 Gluck started his preclinical medical studies in Leipzig and then continued in Berlin in 1875, where his teachers included Virchow, His, and von Langenbeck. From an early stage Gluck was interested in tissue replacement, and in 1878 he won a prize for research on nerve nutrition and regeneration that had been conducted with the help of Virchow.I After graduating he became the last assistant to von Langenbeck. Gluck obtained his higher surgical degree in 1882 and received the title of university professor in 1883, but he was unable to continue his university career. Langenbeck retired and was replaced by von Bergmann, who could find no place for the young Gluck. Gluck then worked for a short time in Bucharest but returned after his hopes of a surgical chair there were dashed. He practised industrial medicine in Berlin until 1890, when he was appointed to the post ofhead ofsurgery at the Emperor Frederick Paediatric Hospital in Berlin. 2 Gluck's early experimental work concerned organ resection and transplantation. His thesis was entitled "On the extirpation of organs" and his main hypothesis was that after the loss ofone ofa paired organ the remaning organ would take over the total function. The first ivory knee replacement on 20 May 1890 was followed by a total wrist replacement in another patient three weeks later. All the joint arthroplasties were remarkably successful in the short term. Later in 1890 Gluck presented a further case of a total knee replacement to the Berlin Medical Society: at only 35 days after operation the patient -was pain free with active knee flexion and extension.
Criticism
In 1890 Gluck was due to present his arthroplasty work to the tenth international surgical congress in Berlin. He believed that people had to visualise ideas before they could be convinced of the value of them. He therefore had a complete skeleton fitted with his various arthroplasties, which by now included the wrist, elbow, shoulder, ankle, hip, and knee. This became famous as the "skeleton of Paris" and was exhibited until the second world war, when it disappeared into Russia along with the famous Berlin Medical Collection.'
Earlier in 1890 his former teacher, the president of the German surgical association, Professor von Bergmann, had critcised Gluck's use of silk sutures to bridge tendon defects. While Gluck was preparing his presentation his colleagues were plotting to prevent his lecture. Bergmann wrote to Gluck, "As the leader of German surgery I cannot allow that you discredit German science in front of a platform of international surgical specialists. My pupils and I will fight you with all means." Although Gluck's joint replacements were spectacularly successful in the short term, all ultimately failed because of chronic infection. A report of five cases was published, all tuberculous joints. Three prostheses were subsequently removed, but one knee and one wrist replacement were left in situ despite fistula formation. Gluck, a rigid follower of asepsis, later realised that prior joint infection was a contraindication to joint replacement. Sadly, because of the opposition of his colleagues, Gluck stopped this work altogether and abandoned his presentation to the international congress.
Diversity and honours
The dismissal of his work on joint replacement did not diminish Gluck's enthusiasm for research in other areas ofmedicine. He described several surgical operations, including laryngectomy, preventive resection of the trachea, lung resection, and use of a plate for the repair of inguinal hernias. He also wrote on the treatment of thrombophlebitis and peritonitis, investigation of kidney function, chemotherapy, and functional orthopaedics. He recognised that experimental surgery on various animal species was the only way to achieve decisive progress. Only after extensive and successful animal trials were total joint replacements carried out in human patients.
In his later years Gluck was honoured for his work. During his life Gluck openly rejected the view of the famous physiologist Claude Bernard2 that, however skilful surgeons may be, they could not alter the laws of physiology. Gluck had attempted after years of experimental work to restore the form and function of chronically diseased joints. Although these attempts failed, they represent the work of a pioneer whose diverse and original research deserves recognition.
We thank the department of medical photography, Derriford Hospital, Plymouth; Dr H Bunn for help with translation; and Ms H Frame for typing the manuscript. Doctors differ over the German crown prince Pierce A Grace "The doctors determined to make him unconcious, and to carry out the removal of the larynx without having informed him of their intention. I raised objections, and required that they should not proceed without his consent. ... His father, after being informed by me, forbade them to carry out the operation without the consent of his son."' The objections to the proposed treatment were raised by Otto von Bismark, the chancellor ofGermany, and the throat the doctors proposed to cut was that of the 56 year old German crown prince and future Emperor, Frederick William of Hohenzolleren.
Simply a cold
In January 1887 Frederick became hoarse and had considerable difficulty in clearing his throat. It was thought at first that he simply had a cold, but when the symptoms persisted his physician, Surgeon-General Wegner, asked Dr Gerhardt, professor of medicine in Berlin, to examine him. On 6 March Dr Gerhardt diagnosed a small growth on the left vocal cord but was unable to say whether or not it was malignant. He attempted to remove the growth surgically-first with a snare and then a ring knife. Failing in this, he simply cauterised the growth with the galvano-cautery and advised Frederick to go to Ems on the north German coast to recover. From there, in April 1887, Frederick's wife, Vicky, wrote to her mother, Queen Victoria: "All the irritation, swelling and redness is fast subsiding, he never coughs, and has not the feeling of soreness, but part of the little 'granula' which Professor Gerhardt could not take offwith the hot wire, because the throat was too much irritated is still on the surface of one of the Stimmbander and will have to be removed when we go home, then I think that the hoarseness will quite disappear."2
On their return to Berlin in May Gebhardt found that the growth was larger and the voice hoarser than ever. A surgeon, Professor Ernst von Bergmann, gave his opinion that the growth should be removed by thyrotomy-that is, splitting the larynx and removing the growth. Vicky wrote again to her mother: "The idea ofa knife touching his dear throat is terrible to me. Of course Fritz is as yet not to know a word about this."2 This plan was too much even for Bismark, who disliked the liberal anglophilic Fritz and found his interference in politics and state affairs irksome. But the thought of the doctors rendering the crown prince unconscious without his permission was anathema to the chancellor. He intervened and another consultation was held. Professor Tobold, a senior Berlin laryngologist, and five other doctors gave their opinion that the prince had cancer and that the surgical operation proposed by Bergmann should be undertaken. It was not. Yet another opinion was sought.
MorrellMackenzie (I837-92), one oftheforemost laryngologists ofhis day, was swnoned to Berlin to examine the throat of the crown prince, Frederick William ofHohenzolleren Dr Morell Mackenzie was one of the foremost laryngologists of his day. After graduating from the London Hospital College, he studied in Paris, Prague, and Vienna and in 1859 learnt from Professor Czermak the use of a recently invented instrument, the laryngoscope.3 He was the first Englishman to become expert in operations on the larynx and he had a huge private practice in London. He had helped found the Hospital for Diseases of the Throat in 1863 and he had written several books and articles on otolaryngology; his Manual ofDiseases ofthe Throat and Nose published in two volumes in 1880 and 1884 was a standard textbook. Mackenzie was summoned to examine the royal throat.
No operation necessary
Morell Mackenzie was no diplomat, and trouble wasn't long in coming. On his arrival in Berlin on the evening of 20 May 1887 he examined Frederick's throat and announced that he was not sure that an operation was necessary. The following day he took a biopsy specimen and sent it to Virchow, who said that the specimen was inadequate but that there was no malignancy in the small piece he had examined. The German doctors maintained that the clinical behaviour
